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Response of Yearling Steers to Burning
and Fertilizing Pasture
and Intensive Early Season Stocking
(Bluestem Pastures)
Don Boggs, L. H. Harbers, R. R. Schalles,
C. E. Owensby, and E. F. Smith
Summary
Nine pastures totaling 492 acres were summer grazed by yearling Here-
ford, Hereford-Angus cross, and Angus steers distributed equally by breed.
Five pastures were burned April 22, 1975; four were not burned. Burned
and nonburned pastures had 0, 40, or 80 lbs. of nitrogen per acre applied
aerially April 29, 1975. Stocking rates were determined with herbage pro-
duction data from experimental plots under similar treatments. Under equal
fertilization and stocking ratios, burned and fertilized pastures produced
as much or more average daily gain and more gain per acre than nonburned
pastures. Fertilizing and heavier stocking tended to reduce average daily
gains but increased gains per acre. Steers on the early season, intensely-
stocked pasture gained the most per day (1.78 lbs.) and produced the high-
est gain per acre (70 lbs.).
Introduction
Native bluestem grasses have long provided a major part of the forage
for Flint Hills beef producers. Late spring burning (late April) has in-
creased steer gains and improved range conditions. Nitrogen fertilization
has improved both the quantity and protein content of the forage produced,
but also has increased cool-season grasses and weedy species in the pastures.
The treatments explained, used separately and in combination, are to eval-
uate their effects on beef production and range condition. Effects of early-
season, intensive stocking on a burned pasture also are being studied.
Experimental Procedure
Nine native bluestem  pastures, totaling 492 acres, four miles north-
west of Manhattan were used in the study. All treatments were the same as
the previous three years. One burned, nonfertilized pasture, and one non-
burned, nonfertilized pasture have had the same treatment the last 25 years,
to study long term effects. Burned pastures were burned April 22, and am-
monium nitrate (34% nitrogen) was applied aerially April 29. Pastures
grazed the entire summer season were stocked from May 2 to October 2. The
intensively grazed pasture was stocked from May 2 to July 15. All were
stocked with Hereford, Hereford-Angus cross, and Angus steers averaging
553 lbs. and equally distributed among the pastures. One-third of the
steers were implanted with Ralgro, one-third with Synovex-S, and a third
with Stilbestrol (30 mg.) before being placed on pasture. All were gathered




Late spring burning tended to increase daily gain and gain per acre
(table 8.1 ). Nitrogen at 40 or 80 lbs. per acre tended to reduce daily
gain, but increase gain per acre. The pastures receiving nitrogen prob-
ably were stocked too heavily for maximum long range productivity. The
intensively-stocked pasture produced the highest average daily gain.
Differences in average daily gain among steers implanted with Ralgo,
Synovex-S, or Stilbestrol (30 mg) were not significant.
All burned pastures had better range condition than unburned pastures.
Pastures not burned had high amounts of Kentucky Bluegrass and western
ragweed. Carbohydrate reserves were much higher on burned than on non-
burned pastures. The highest range condition was in the intensive, early-
stocked pastures.
Table 8.1 Effects on steer gains from burning and fertilizing native
bluestem pasture, May 2 to October 2 (153 days), 1975.
Daily gain Gain
per per















40 lb. nitrogen per acre
80 lb. nitrogen per acre
Intensively stocked
May 2 to July 15 (74 days)
Normal stocked












40 lb. nitrogen per acre









Forage and Grain Yields of Wheat and Barley
Keith Bolsen, Larry L. Berger and Walt Moore1
Experimental Procedure
Our objectives were to determine the effects of variety and stage
of plant growth at harvest on forage and grain yields of wheat and barley.
Plots were grown at the Animal Science and Industry Farm near Manhattan
in 1973-74 and 1974-75 and at the South Central Kansas Experiment Field at
Hutchinson in 1974-75. Hard red winter wheat varieties used were Parker,
Eagle and Sage; soft red winter wheats were Arthur-71 and Blue Boy II.
Three winter barley varieties were Paoli, Jefferson and Kanby. All cereals
were harvested for forage in boot, milk and dough stages of plant growth
and each treatment was replicated four times. A 60-sq.-ft. area was mower-
clipped from each plot at each stage of growth to measure forage yields.
Approximately 1 to 2 inches of stubble remained. A 12-sq.-ft. area was
taken to determine grain yield.
Results
Hand harvesting plots gave higher yields than would be possible by
machine harvest.
Wheat and barley forage and grain yields are shown in table 13.1.
Forage yields are expressed as tons of 60% moisture forage per acre; grain
yields are bushels of 15% moisture grain per acre.
Wheat and barley had similar forage yields. As stage of plant growth
advanced from boot to dough, forage yields increased. At Manhattan, two-
year, average dough stage yields were 75 and 77% higher than boot-stage
yields for wheat and barley, respectively. Also at Manhattan, forage yields
tended to be higher in 1974 than in 1975.
In 1974, severe lodging in both barley varieties reduced their
grain yields. At both locations in 1975, barley grain yields were higher
than wheat grain yields.
With two exceptions, variety of wheat or barley had very little
affect on forage or grain yields. At Manhattan in 1974, soft red winter
wheats yielded more grain than hard red winter wheats. In 1975, Paoli
barley yielded less forage than Kanby barley.
1 Department of Agronomy
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Table 13.1 Forage and Grain Yields of Wheat and Barley Harvested at
Indicated Growth Stages.a
Location, year and Forage yield, tons/acreb Grain yield,









Parker 12.9 13.9 56.0
Eagle 7.2 12.3 13.7 54.8
Manhattan, 1975
Arthur-71 6.2 8.9 10.1 62.8
Blue Boy II 6.6 10.1 10.1 65.7
Hutchinson, 1975
Arthur-71
Blue Boy  II
Eagle
Sage
--- --- 7.6 47.8
--- --- 9.3 50.2
--- --- 9.4 45.4





8.8 12.8 14.3 81.2
8.2 13.0 14.9 82.1
Manhattan, 1975
Paoli 4.5 7.6 7.9 95.3




--- --- 8.5 83.0
--- --- 9.3 81.2
a Each value is the mean of four plot observations.
b Adjusted to a 60% moisture basis.
c












Sources of Roughage and Milo for
Finishing Steers
Keith Bolsen and Jack Riley
Summary
One hundred five yearling steers were used to evaluate seven milo
treatments: (1) dry, (2) micronized, (3) steam flaked +.2% propionic
acid (acid-flake), (4) field harvested high moisture (F-HM) ensiled whole
in an 02 -limiting silo, (5) F-HM rolled and ensiled in a concrete stave
silo, (6) reconstituted, high moisture (R-HM) ensiled whole in an 02 -limit-
ing silo and (7) R-HM rolled and ensiled in a concrete stave silo; and
three roughages: (1) corn silage, (2) equal parts sorghum silage and milo
stover silage and (3) milo stover pellets. The complete mixed rations fed
during the 92-day trial were 80% milo, 15% roughage and 5% supplement.
Steers fed micronized or acid-flake milo gained 16 and 20% more effi-
ciently, respectively, than steers fed dry-rolled milo. Efficiencies of
gain were similar for steers fed dry-rolled milo and those fed any one of
the four high moisture milo treatments. Rates of gain and carcass charac-
teristics were not significantly affected by milo treatment.
Corn silage supported faster (P<.05) and more efficient (P<.05) gains
than sorghum-mile stover silages or milo stover pellets.
Introduction
Previous feedlot research at KSU evaluating milo storing and processing
indicated: (1) steam-flake, F-HM ensiled in an 02-limiting silo or F-HM
treated with commercial grain preservatives is superior in feeding value
to dry-rolled milo but (2) comparisons between F-HM or reconstituted milo
and dry-rolled milo have been inconclusive.
In one previous trial, milo stover was as effective as prairie hay in
providing roughage in feedlot rations.
Our objective in this trial was to continue studying milo treatments
and roughage sources for feedlot cattle.
Experimental Procedure
One hundred five yearling Hereford steers averaging 795 lbs. were
allotted by weight to 21 pens of five steers each. Three pens were assigned
to each of these milo treatments: (1) dry, (2) micronized, (3) steam-flaked
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treated with 0.2% propionic acid, (acid-flake), (4) field harvested,
high moisture ensiled whole in an oxygen-limiting silo, (5) field har-
vested, high moisture, rolled and ensiled in a concrete stave silo,
(6) reconstituted, high moisture ensiled whole in an oxygen-limiting
silo and (7) reconstituted, high moisture, rolled and ensiled in a con-
crete stave silo. Seven pens (one from each milo treatment) were assig-
ned to each of these roughage treatments: (1) corn silage, (2) equal
parts forage sorghum silage and milo stover silage and (3) milo stover
pellets.
All grain was harvested in the fall of 1974 from as uniform a source
as possible. Dry milo for treatments 1, 2, 3, 6, and 7 was field-dried.
Micronized milo was processed at Kansas Feed Yard, and Brookover Feed
Yard, both at Scott City, Kansas.
The 92-day trial began January 21 and ended April 23, 1975. For
90 days before the trial, the steers had received a full-feed of wheat,
barley or corn silages. An adjustment ration containing 6O% of the appro-
priate milo, 35% of the appropriate roughage and 5% supplement1 on a dry-
matter basis was fed the first 8 days of the trial. Final rations were
80% milo, 15% roughage and 5% supplement; formulated to 11.5% crude protein,
mixed twice daily and fed free-choice. Milo in treatments 1, 4, and 6 was
rolled before being mixed into the ration.
Individual weights were taken at the beginning and end of the, trial
after steers were without feed or water 15 hours. Final live weights were
adjusted to a constant dressing percentage. Carcass data were obtained
at Wilson and Co., Kansas City, Mo.
Results
Effects of milo treatments on feedlot performance are shown in Table
part a. Steers fed micronized or acid-flake milo gained more efficiently
(P<.05) than steers fed dry-rolled milo. Only one of the four high mois-
ture milo treatments (field harvested ensiled whole in an oxygen-limiting
silo) produced more efficient gains (8%) than dry-rolled milo. In previous
research at KSU, both field harvested and reconstituted high moisture milo
rolled and ensiled in a stave silo produced 6% more efficient gains than dry-
rolled milo. However, in this trial, those high moisture milos were used 6 to
10% less efficiently than dry-rolled milo. Average daily gain and dressing
percentages were not significantly affected by milo treatment.
Effects of roughage treatments on feedlot performance are shown in
table 16.1, part b. Steers fed corn silage gained 16 to 24% faster and 17
to 21% more efficiently than steers fed sorghum-milo stover silages or milo
stover pellets. Only one-third of the additional gain produced by corn
silage could be due to its higher grain content.
1lbs. per ton, air-dry basis; rolled milo, 988; soybean meal, 340; limestone,
210; dicalcium phosphate, 56; potassium chloride, 36; urea, 234; salt, 92;
trace minerals, 9; aureomycin, 13; vitamin A, 4 and soybean oil, 18.
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Table 16.1 Performances of Steers Fed Indicated Rations.1
Part a: Milo treatments
Item
Field high Reconstituted
Micron-  Acid moisture high moisture
Dry ized flakes O2-limiting stave O2-limiting stave
No. of steers 15 15 15 15 15 15 14
Initial wt., lbs. 796 794 791 793 794 797 799
Final wt., lbs.
3
1021 1036 1019 1039 1007 1022 1027
Avg.,daily gain,
lbs. 2.45 2.63 2.48 2.68 2.32 2.45 2.48
Avg. daily feed
lbs.2 21.86 





lbs.2 9.02b 7.58a 7.23a 8.35a,b  9.88b 9.41b 9.51 b
Dressing % 58.1 57.4 57.8 58.0 57.9 57.6 57.3
Grain moisture, % l4.1 16.1 9.0 24.2 25.7 21.8 22.7
Part b: Roughage treatments
Corn
silage
No. of steers 34
Initial wt., lbs. 796












lbs. 21.52 21.88 20.71
Feed/l+ of gain
lb. 7.50a 9.11b 9.54b
Dressing % 58.5 57.5 57.3
Roughage dry matter,
% 33.6 33.2 91.5
1 92 days (January 21 to April 23, 1975).
2
3
100% dry matter basis.
Adjusted to a 57.5% dress.





Milo Stover and Forage Sorghum Silages for
Growing Heifers
Keith Bolsen, Jack Riley, Larry Corah,
and Chuck Grimes
Summary
Ninety-six heifer calves were used to compare four silage combinations:
(1) 100% milo stover, (2) 67% milo stover and 33% forage sorghum, (3) 33%
milo stover and 67% forage sorghum and (4) 100% forage sorghum. Each ration
was fed to four pens of six heifers each during the 88-day trial. Heifers
fed 100% forage sorghum made the fastest and most efficient gains(P<.05);
those fed 100% milo stover, the slowest and least efficient gains (P<.05).
Based on gains obtained from these two rations, the 67% milo stover silage
ration produced 16% faster gain than predicted; the 33% milo stover ration,
a 5% faster gain than predicted.
Introduction
Milo stover silage and dehydrated milo stover pellets were compared
with forage sorghum silage in two previous heifer growing trials at this
station (Prog. Rept. 210, Kan. Agr. Expt. Sta., 1974 and Prog. Rept. 230,
Kan. Aqr. Expt. Sta., 1975). Results showed: (1) milo stover had a feed-
ing value of 63 to 67% that of forage sorghum, (2) cattle consumed 12 to
14% less milo stover silage than forage sorghum silage, and (3) growing
calves fed milo stover silage as the major energy source should gain about
1.0 lb. per day and require about 10 to 14 lb. of dry matter per lb. of
gain, less than acceptable performance for most cattle feeders.
Could milo stover provide only a part of the energy in growing rations?
Our objective in this trial was to measure performances obtained with vari-
ous percentages of milo stover and forage sorghum silages.
Experimental Procedure
Milo stover and forage sorghum (high-grain variety) each was obtained
from a single source in October, 1974. The forage harvester was equipped
with a two-inch recutter screen and both forages were ensiled in upright
concrete stave silos (10 ft. x 50 ft.). Moisture content of the milo stover
was about 65%; that of the forage sorghum, about 30%.
Ninety-six heifer calves of Angus, Hereford, Angus x Hereford and Si-
mental x Hereford breeding were used in the 88-day trial (December 10, 1974
to March 10, 1975). They were allotted by breed and weight into 16 pens
of six heifers each. Four pens (two light-weight, averaging 430 lbs. and
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two heavy-weight, averaging 577 lbs.) were assigned to each silage com-
bination: (1) 100% milo stover, (2) 67% milo stover and 33% forage
sorghum, (3) 33% milo stover and 67% forage sorghum and (4) 100% forage
sorghum.
Compositions of the four experimental rations and their supplements
are shown in table 18.1. All rations were formulated to be equal in crude
protein (12.5%), minerals, vitamins and additives. Rations were mixed
twice daily and fed free-choice, Initial and final weights of the heifers
were taken after they went 15 hours without feed or water.
Results
Dry matter (%) and crude protein (% on a dry matter basis) for the
milo stover were 33.6 and 4.25; for the forage sorghum silage, 29.8 and
7.1.
Heifer performances are shown in table 18.2. Heifers fed the 100%
forage sorghum silage ration gained faster (P<.O5) and more efficiently
(P<.05) than heifers fed any of the other three rations. Heifers receiving
100% milo stover silage had the slowest (P<.05) and least efficient (P<.05)
gain. As forage sorghum increased and milo stover decreased in the ration,
rate of gain increased and feed required per lb. of gain decreased. Dry
matter consumption tended to increase as forage sorghum replaced milo stover.
Light-weight and heavy-weight calves had similar gains, but light-weight
calves gained more efficiently (7.98 lbs. vs. 9.60 lbs. of feed per lb. of
gain).
Estimated net energies for the two silages were calculated from gains
and feed intakes obtained from the 100% milo stover and 100% forage sorghum
silage rations. The estimates gave predicted daily gains for heifers fed
the 67% and 33% milo stover rations to be 1.29 and 1.58 lbs., respectively,
but actual daily gains were 1.50 and 1.66 lbs., respectively. These results
suggest that milo stover silage may have greater value than expected when
it is fed in combination with a higher-energy forage.
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Table 18.1 Compositions of the Rations and Supplements used to





61% MSS 33% MSS
100% MSS 33% FSS 67% FSS 100% FSS
73.0 48.9 24.1 --
Forage sorghum
silage -- 24.1 48.9 73.0
Milo 7.0 7.0 7.0 12.0
Soybean meal 5.0 5.0 5.0 --
Supplement A 15.0  -- -- --
Supplement B -- 15.0 -- --
Supplement C -- -- 15.0 --
Supplement D -- -- -- 15.0
Supplements2











1793 1524 1264 1688
87 361 640 208
36 45 13 30
28 13 27 10
30 30 30 30
18 18 18 18
6 6 6 6
1 1 1 1
Vitamin A premix4 + + + +
1 % on a dry matter basis.
2 lbs./ton on an as-mixed basis.
3 added to supply 70 mg per heifer per day.
4 added to supply 30,000 IU per heifer per day.
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Table 18.2 Performances of Heifers fed Indicated Rations.
No. of heifers
Ration
67% MSS 33% MSS
100% MSS 33% FSS 67% FSS 100% FSS
24 24 24 24
Initial wt., lbs. 502 503 505 502
Final wt., lbs. 591 635 651 667
Avg. 88-day gain,
lbs. 89 132 146 165
Avg. daily gain,
lbs. l.Old l.50c l.66b 1.88a
Avg. daily feed,






a,b,c,d Means on the same row with different superscripts differ
significantly (P<05).









































Factors Influencing Net Income 
from a Steer through Feedlot 
J .  K.  Blum, R .  R .  Schalles, and K .  O. Zoellner 
Summary 
Steers entering feedlots w i t h  higher start ing weight per day of age 
had greater net value a t  slaughter t h a n  l ighter steers.  Faster gaining 
steers brought the highest net income. Age on feed did not influence 
net income. High dressing percentage increased the net income b u t  gener- 
a l ly  the relationship was low between carcass t r a i t s  and net income. 
Introduction 
Conditions in the beef industry are forcing cattlemen to  manage for 
maximum returns. This study was t o  determine what factors influence returns. 
The data were from the 1975 Kansas Steer Futurity Test and the 1975 Commer- 
cial  Cattle Improvement Program. 
Experimental Procedure 
Commercial Cattle Improvement Program a- December 11, 1974, 58 steers 
from seven heards were p u t  on feed a t  the Solomon Valley Feedlot, Inc., 
Beloit, Kansas. The rations were the same as those fed commercial c a t t l e  
in the feedlot. Average daily gain was obtained. Steers were slaughtered 
a t  the Dubuque Packing Plant in Mankato, Kansas, when the feedlot manager 
f e l t  they would grade choice. Carcass data were collected. 
Kansas Steer Futurity Test b- One hundred forty-ni ne steers from nine- 
teen herds throuahout Kansas went on feed December 6 ,  1974, a t  the Oswalt 
and Arnett Feedlot, Garden City, Kansas. They were fed the same rations 
as the commercial c a t t l e  in the feedlot. They were slaughtered and carcass 
data collected, when they were considered to grade choice. 
Results and Discussion 
The average net income per steer was $114. Net income was defined as: 
total  pre-test
net income = carcass production - feedlot cost - trucking 
value cost during t e s t  cost 
a Sponsored by Guarantee State Bank and Trust Company, Beloit, Kansas and 
Kansas Extension Services. 
Sponsored By Kansas Livestock Association and Kansas Extension Service. 
Carcass value, feedlot  cost  during t e s t ,  and trucking cost were 
actual costs.  Production cost before going into feedlot  was s e t  a t  
$200. Costs were not corrected for age o r  weight of the cal f  as these 
were primarily costs  of maintaining cows. Ownership of the calves was 
retained by the producers. 
Steers with hi gher s t a r t i ng  weight per-day-of-age produced higher 
net  incomes. One pound increase in s t a r t i ng  weight resulted in about 
50 cents increase i n  net  income. The par t ia l  correlat ion coeff ic ient  
between s t a r t i ng  weight and net income (0.71) shows a close relat ionship.  
Average dai ly  gain ( A D G )  on feed for  a l l  s tee rs  was 3.04 l b. Steers 
with high ADG produced high net income. One pound more ADG in the feed- 
l o t  increased net income $83. The par t ia l  correlat ion between those two 
factors  was 0.69. 
Age on t e s t  did not s ign i f ican t ly  influence net  income. That was 
expected because pre- test  costs  were held constant. 
Choice carcasses brought $34. per carcass more than those graded 
good, whi ch shows the importance of an accurately chosen s l  aughter date .  
High dressing percentage a lso  increased the net income s ignif icant ly .  
All other carcass t r a i t s  had l i t t l e  relat ionship t o  net income. 
Table 29.1 Part ial  Correlations with Net Income 
Tra i t s  Net income 
Age on t e s t  
Beginning weight 
Total carcass value 
Average da i ly  gain 
Kidney knob 
Dressing percentage 
Loin eye area 
Backfat thickness 
U.S.D.A. yie ld  grade 
U.S .D.A.  qual i ty  grade 
 Table 29.2 Data from steers in  comercial feedlots.
Age on Average Loi n 
Market - No. of feed Days Beginning Final daily Backfat eye Average Net 
ing Location steers days fed weight weight gain thickness area price/cwt. income 
l b .  l b . l b .  in. sq. in. $ $ 
5/16 Garden City 72 257 161 598 1103 3.12 0.39 12.93 79.00 137.18 
5/22 Beloi t 10 272 162 609 1174 3.48 0.47 12.89 76.14 146.62 
5/30 Garden City 76 175 552 1062 2.91 0.31 12.56 79.88 114.20 


